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WHAT IS ALREADY KNOWN ABOUT

THIS SUBJECT

WHAT THIS STUDY ADDS

AIMS

To determine the prevalence and usage patterns of prescription drugs
according to patients’ age and gender, and to identify their relative importance
in the prescription costs, in primary health care within the Catalan Health
Institute.

METHODS

This was a cross-sectional study using computerized pharmacy dispensing
records for 5 474 274 members registered, during 2002. Twenty age-gender
categories were established. Use of a drug group was defined as filling at least
one prescription. The variables studied were age, gender, number of
prescriptions and net cost. The prevalence of use, the number of prescriptions
and cost issued to each age category were reported.

RESULTS

The overall prevalence of drug use was 74.53% (women 80.93%, men 67.84%).
This was higher in the group of 0-4 year-olds, and in the =55 year-olds. Age
(P<0.001) produced a statistically more significant effect than gender (P < 0.05).
The most used therapeutic groups were analgesics, nonsteroidal
anti-inflammatory drugs, antiulcer drugs, anxiolytics, expectorants and
mucolytics. The number of prescriptions and costs per patient rose with age and
showed great variation in the use of these groups for patients in different age
groups. The risk of prescription in women was 23% higher than in men (RR 1.23,
95% CI 1.11,1.37, P < 0.001).

CONCLUSIONS

The majority of subjects were exposed to one or more drugs. The variability in
the number of prescriptions and in the prescribing cost per patient between the
different age groups suggests that adjustments should be made for age in
practitioners’ prescription evaluation processes in primary health care in
Catalonia.

© 2007 The Authors
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Introduction

The result of the studies analyzing the influence of age
and gender on drug prescription in primary health care
show that these factors condition the prescription pat-
terns [1-6] and, subsequently, also their cost [4-6]. Thus,
prescriptions adjusted for age and gender explain around
35% of cost variations between medical practices [4], and
up to 66% in the case of analysis of the therapeutic
groups [4, 6].

Some very interesting research has been carried out in
the United Kingdom regarding attempts made to establish
a unit of measurement that would make it possible to
assess the effect of age and gender on the evaluation of
prescriptions for drugs in the primary health care environ-
ment, or in setting budgets for pharmacy [4-6]. In this
research, the demographic weightings (age, gender and
temporary residence) were evaluated with respect to the
costs of the drug prescription. Its results contributed to
improvements in, among other things, the analysis and
comparison of prescription-derived costs between doctors
and the setting of budgets for pharmacy in the health
services [7].

Thus, a knowledge of prescription patterns is impor-
tant for improving, evaluating, and making adjustments
to drug therapies [1]. However, no recent articles in the
literature describe in any detail the ways in which drugs
are used differently across age groups and between
genders.

In 1981, the central Spanish authorities transferred
their responsibility for managing the National Health
Service to the autonomous community of Catalonia,
which in its turn established the Catalan Health Service in
1991.Today this acts as the public health care provider in
Catalonia, guaranteeing the provision of health services
to the public [8].

In October 2001, the Catalan Health Service made it
obligatory to take a computerized reading of a user’s per-
sonal health care card in local pharmacies when dispens-
ing drugs prescribed by a doctor. This has enabled the
Catalan Health Service, for the first time, to correlate the
drugs prescribed with their users, which,among other ben-
efits, has helped reduce the imprecision of previous
methods for assigning resources to populations of medical
practitioners [9].

The aims of this study were: (i) to determine the preva-
lence of prescription drug use according to age and
gender groups, (i) to describe the patterns of prescription
drug use, and (iii) to identify the relative importance of age
and gender in drug prescription costs, in the primary
health care environment of Catalonia (Spain). With this
information it should be possible to introduce changes
aimed at improving the evaluation processes of prescrip-
tion in primary health care practices within the Catalan
Health Service.
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Methods

Catalonia is an autonomous region of Spain with a popu-
lation of 6605293 inhabitants, according to the 2002
census [10]. The Catalan Health Service works with differ-
ent health service providers, of which the Catalan Health
Institute is the main one [11]. The Institute manages more
than 78% of the Primary Health Care Teams, which deliver
their services to approximately 82% of Catalan citizens,
that is, more than 5.4 million people. All people registered
therefore were covered by Catalan Health Service.

An observational cross-sectional study was carried out
in a primary health care environment of the Catalan Health
Institute. The study population comprised the registers of
patients for whom a drug or product had been prescribed
in the centres of the Catalan Health Institute and dis-
pensed at the cost of the financing body, the Catalan
Health Service. In this paper, the term ‘prescribed’ refers to
prescriptions that have been dispensed in pharmacies.

The study period was from 1 January to 31 December
2002. Prescriptions were dispensed through community
pharmacies operating within the scheme, while a com-
puter system processed pharmacist’s claims which, in addi-
tion to providing details of each prescription (name of the
drug, dose, formulation), also contain demographic data
on patients,including their age and gender. Patient records
were linked using a single personal identification code,
included in the personal health care card.The data collec-
tion procedure involved the computerized reading of the
personal identification code and the digitalization of the
prescription data. The data for the present analyses were
obtained from two sources. One was the Catalan Health
Service's pharmacy administrative database for publicly
financed drugs, which holds all official information. The
second, also an official information database, was the Reg-
istro Central de Asegurados provided by the Catalan Health
Service.

The variables studied here were (i) patient data: age
and gender; and (ii) prescription data: number of prescrip-
tions and net cost. All data provided were in an aggre-
gated, anonymous form. Twenty age-gender categories
were defined (0-4 years, then 5-14, 15-24 and so on for
10 year intervals up to 84 years with the last group com-
prising those aged 85 years or older). These age groups
coincided with those used in earlier studies [4-6] so that a
comparative analysis of the results obtained could be
undertaken. All prescriptions were coded according to the
World Health Organization (WHO) Anatomical Therapeutic
Chemical (ATC) classification system [12].

A flow diagram showing the population of Catalonia
and its population served by the Catalan Health Institute is
included in the Appendix 1.Importantly, of the total popu-
lation of Catalonia in 2002 the percentage over 64 years
old was 17.3% (men 14.6%, women 19.8%), most living in
an urban environment.
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The average number of persons registered in the Reg-
istro Central de Asegurados (including those without a pre-
scription in 2002) was used as the estimate of the total
number of persons in 2002 and was calculated according
to age group and gender. Using this average, the preva-
lence period was defined and was calculated by age group
and by gender separately [1, 4]. The population registered
within the Catalan Health Institute (n=5474274) was
used as the denominator.

Use of a drug was defined as the invoicing for a patient
for at least one drug or healthcare product during the
study period. A descriptive analysis of the prescriptions
was then carried out for all the patients, stratified by age
and gender groups. The proportion of males and females
that used each therapeutic group was calculated, and the
15 therapeutic groups used most frequently were reported
for each age category [2]. The data collected from the prac-
tices were analyzed to produce the average number of
prescriptions per patient and the average cost per patient.

The pharmacy administrative database included all
patients to whom a drug or a healthcare product had been
dispensed.The groups were compared by using analysis of
variance adjusted for age and gender. Poisson regression
models were used to estimate the relative risk of number
of prescriptions per patients registered adjusted for
gender and age. The over-dispersed Poisson regression
model was fitted scaling the standard errors by the
Pearson statistic. Multivariable regression analyses were
used to investigate the association between the average
cost per patient and age and gender. All statistical tests
were two-sided at the 5% significance level. All analyses
were carried out using the SPSS statistical software
package, version 10.1 and Stata/SE version 9.1 (Stata
Corp.).

Results

Of the 4 080 234 patients who were identified as users of
drugs and healthcare products during the study period,
55.5% were women. Of the total population registered,
74.53% used at least one drug.On the whole, women used
more drugs than men (80.93% vs. 67.84%), except in the
0-4 and 5-14 age bands, where the percentage use was
higher in males. The age bands with the highest recorded
use were the 0-4 year olds, with percentages of 84.67% for
boys and 81.08% for girls, and the over 54 year old groups
(55-64,65-74,75-84 and =85 years), which recorded per-
centages of 100%, with the exception of the men in the
55-64 age band, where the percentage was 85.44% and in
the =85years age group, where the percentage was
90.81%.

The prevalence of patients with one or more prescrip-
tion drugs, together with the therapeutic groups most fre-
quently used in each age group by gender, are shown in
Table 1.A more statistically significant age effect (F=15.26,

P <0.001) than gender (F=9.78, P < 0.05) was observed on
the prevalence of patients with one or more prescription
drugs when considering total age-gender group.

Table 2 shows the 15 most used therapeutic groups by
males and females. They included analgesics, nonsteroidal
anti-inflammatory drugs (NSAIDs), antiulcer drugs, anxi-
olytics, expectorants and mucolytics, cough suppressants,
amoxicillin-clavulanate, penicillins, NSAIDs for topical use
and antihistamines for systemic use. A highly significant
effect of both gender (F=22.58,P < 0.001) and therapeutic
group (F=20.04, P<0.0001) was observed on the preva-
lence of patients with one or more prescriptions.

Our analysis of the number of prescriptions per patient
according to age during the year 2002 revealed a general
increasing tendency, i.e. the older the patient, the greater
the number of prescriptions. When considering the total
number of prescriptions per patient, an average of 14.5
prescriptions per patient was recorded, with a range of
3.4-46.0, by age group. The number of prescriptions per
patient registered, adjusting for age and gender, is shown
in Table 3.The risk of prescriptions for females was signifi-
cantly higher (RR 1.23,95% Cl 1.11, 1.37, P<0.001) than
males adjusting for age. The number of prescriptions per
patient registered differed across the age bands with a
small peak in patients under 5 years of age. The groups of
5-14 year olds and 15-24 year olds presented a signifi-
cantly lower risk (43%) than the reference group
(0-4 years) and after the age of 44 years the risk increased
with age, presenting a substantial increase with age (from
1.96 times to 7.83 times), which was shown to be statisti-
cally significant (P <0.001).

The average cost per prescription was 12.37 €, with a
range from 5.51 to 13.50 €, by age group. The estimated
average cost per patient was 180.45 €. The prescription
cost for each patient aged 65 years or over was 6.54 times
higher than that of a patient under 65 years (men: 7.59
times with respect to men <65 years, women: 5.74 times
with respect to women <65 years). Costs per patient were
observed to increase with age. Thus, patients in the
65-74 year, 75-84 year and over 84 year bands were found
to represent costs that were 16.1, 19.7 and 18.8 times
higher than those of the reference group (0-4 years).

Table 4 shows the costs per patient adjusting for age
and gender. In the case of age, with the 0-4 year olds as a
reference, there were no statistically significant differences
between the age groups until the 35-44 year age band,
while highly significant differences were found after this
age group (P<0.001). The group presenting the greatest
costs with respect to those of the reference group was the
75-84 years olds (595 € more per patient). In the case of
gender, there were no statistical significant differences
between men and women (P=0.37).

In children aged 0-14 years (age bands 0-4 years and
5-14years), anti-infectious and respiratory therapy
accounted for the highest costs. However, after the age of
74 (age groups 75-84 years and =85 years), the highest
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Table 1

Prevalence of therapeutic groups used most frequently by males and females in each age category

Age group
(years)

5-14

15-24

25-34

Drug group

Total age-gender group§

Other analgesics and antipyretics

Cough suppressants

Amoxicillin + clavulanate

Adrenergics, inhalants

Expectorants and mucolytics

NSAIDs?

Penicillins

Macrolides

Antihistamines for systemic use

Cephalosporins

Ophthalmologicals, anti-infectives

Corticosteroids for topical use

Corticosteroids for systemic use

Antifungals for topical use

Inhaler devices

Total age-gender group§

NSAIDs?

Other analgesics and antipyretics

Cough suppressants

Penicillins

Amoxicillin + clavulanate

Expectorants and mucolytics

Macrolides

Adrenergics, inhalants

Antihistamines for systemic use

Cephalosporins

Corticosteroids for topical use

Antibiotics for topical use

Antifungals for topical use

Ophthalmologicals, anti-infectives

Descongestants and other nasal
preparations for topical use

Total age-gender group§

Other analgesics and antipyretics

NSAIDs?

Penicillins

Amoxicillin + clavulanate

Cough suppressants

Expectorants and mucolytics

Antihistamines for systemic use

Macrolides

Adrenergics, inhalants

Antiemetics and antinauseants

Antifungals for topical use

Drugs for treatment of peptic ulcer

Anxiolytics

Corticosteroids for topical use

Descongestants and other nasal
preparations for topical use

Total age-gender group§

Other analgesics and antipyretics

NSAIDs?

Amoxicillin + clavulanate

Penicillins

Antihistamines for systemic use

Expectorants and mucolytics

% of patients
=1 prescription’

84.7
336
30.6
28.9
25.0
24.6
24.6
241
19.2
18.2
17.4
14.8
13.2

9.6

7.1

6.3

65.6
232
215
20.6
15.7
15.0
13.8
1.2
10.4
9.9
6.7
5.4
3.6
3.1
3.1
2.7

543
20.9
17.9
9.9
9.9
7.5
7.1
7.0
6.1
4.4
34
3.3
3.1
2.9
2.8
2.8

50.2
17.2
16.6
7.5
6.8
6.3
5.2

Females

Drug group

Total age-gender group§

Other analgesics and antipyretics
Cough suppressants

Amoxicillin + clavulanate
Expectorants and mucolytics
Penicillins

NSAIDs?

Adrenergics, inhalants
Antihistamines for systemic use
Macrolides

Cephalosporins
Ophthalmologicals, anti-infectives
Corticosteroids for topical use
Antifungals for topical use
Corticosteroids for systemic use
Inhaler devices

Total age-gender group§
NSAIDs?

Other analgesics and antipyretics
Cough suppressants

Penicillins

Amoxicillin + clavulanate
Expectorants and mucolytics
Macrolides

Antihistamines for systemic use
Adrenergics, inhalants
Cephalosporins

Corticosteroids for topical use
Antifungals for topical use
Antibiotics for topical use
Ophthalmologicals, anti-infectives
Antiemetics and antinauseants

Total age-gender group§
NSAIDs?

Other analgesics and antipyretics
Penicillins

Amoxicillin + clavulanate
Antihistamines for systemic use
Cough suppressants
Expectorants and mucolytics
Macrolides

Antiemetics and antinauseants
Anxiolytics

Corticosteroids for topical use
Adrenergics, inhalants

Iron preparations

Drugs for treatment of peptic ulcer
Antifungals for topical use

Total age-gender group§
NSAIDs?

Other analgesics and antipyretics
Amoxicillin + clavulanate
Penicillins

Antihistamines for systemic use
Anxiolytics

% of patients
=1 prescription’

81.1
323
31.1
27.3
235
233
23.1
211
18.0
17.9
16.4
13.8
11.2

8.9

7.3

5.5

65.5
246
215
20.9
16.4
15.4
13.6
1.4
10.0
8.0
7.5
5.4
33
33
3.0
2.5

67.1
24.8
243
12.0
11.5
9.8
9.6
8.7
7.4
5.9
5.5
5.0
4.7
4.7
4.4
4.3

67.8
233
22.6
9.9
9.8
9.1
9.0
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Table 1

Continued

Age group
(years)

35-44

45-54

55-64

Drug group

Drugs for treatment of peptic ulcer

Cough suppressants

Anxiolytics

Macrolides

Antifungals for topical use

Antiemetics and antinauseants

Adrenergics, inhalants

Antidepressants

Corticosteroids for topical use

Total age-gender group§

NSAIDs?

Other analgesics and antipyretics

Amoxicillin + clavulanate

Drugs for treatment of peptic ulcer

Anxiolytics

Penicillins

Expectorants and mucolytics

Antihistamines for systemic use

Cough suppressants

Macrolides

Antidepressants

Corticosteroids for topical use

Adrenergics, inhalants

Antifungals for topical use

NSAIDs? for topical use

Total age-gender group§

NSAIDs?

Other analgesics and antipyretics

Drugs for treatment of peptic ulcer

Anxiolytics

Cholesterol and triglyceride reducers

Amoxicillin + clavulanate

Expectorants and mucolytics

Agents acting on the renin-angiotensin system

Penicillins

Antihistamines for systemic use

Cough suppressants

Antidepressants

Macrolides

NSAIDs? for topical use

Adrenergics, inhalants

Total age-gender group§

Other analgesics and antipyretics

NSAIDs?

Drugs for treatment of peptic ulcer

Cholesterol and triglyceride reducers

Agents acting on the renin-angiotensin system

Anxiolytics

Expectorants and mucolytics

Vasodilators used in cardiac diseases and selective
calcium channel blockers

NSAIDs? for topical use

Amoxicillin + clavulanate

Adrenergics, inhalants

Cough suppressants

Penicillins

Antidepressants

Corticosteroids for topical use

Influence of age and gender on prescription drug use BJCP

% of patients
=1 prescription’

52
5.1
5.1
4.8
33
33
33
32
3.2
53.1
18.4
17.7
7.7
7.6
7.2
6.6
6.2
6.1
5.6
53
4.5
3.6
3.6
34
32
64.5
22.6
21.0
12.6
10.3
8.9
8.0
7.9
7.3
7.1
6.6
6.4
6.2
5.7
54
5.1
85.4
32.6
31.3
21.6
18.0
17.0
15.6
13.6
11.3

11.2
11.0
10.6
10.3
9.9
8.7
8.6

Females

Drug group

Iron preparations

Cough suppressants

Expectorants and mucolytics
Antidepressants

Macrolides

Folic acid and derivatives
Antiemetics and antinauseants
Drugs for treatment of peptic ulcer
Corticosteroids for topical use
Total age-gender group§

NSAIDs?

Other analgesics and antipyretics
Anxiolytics

Antidepressants

Antihistamines for systemic use
Amoxicillin + clavulanate
Expectorants and mucolytics
Penicillins

Drugs for treatment of peptic ulcer
Cough suppressants

Iron preparations

Macrolides

Corticosteroids for topical use
Adrenergics, inhalants

Muscle relaxants, centrally acting agents
Total age-gender group§

NSAIDs?

Other analgesics and antipyretics
Anxiolytics

Drugs for treatment of peptic ulcer
Antidepressants

Expectorants and mucolytics
Antihistamines for systemic use
Cough suppressants

NSAIDs? for topical use

Penicillins

Amoxicillin + clavulanate
Macrolides

Corticosteroids for topical use

Iron preparations

Antiemetics and antinauseants
Total age-gender group§

NSAIDs?

Other analgesics and antipyretics
Anxiolytics

Drugs for treatment of peptic ulcer
Antidepressants

NSAIDs? for topical use

Cholesterol and triglyceride reducers
Expectorants and mucolytics

Agents acting on the renin-angiotensin system
Cough suppressants

Calcium

Antihistamines for systemic use

Penicillins

Capillary stabilizing agents

Amoxicillin + clavulanate

% of patients
=1 prescription’

8.6
8.0
7.9
6.7
6.7
6.3
6.2
6.1
4.9
69.1
27.5
235
14.2
10.9
9.7
9.6
9.4
9.3
9.2
8.8
7.5
7.5
5.6
5.5
54
84.2
38.2
31.9
22.3
16.9
16.7
12.0
11.8
10.9
10.6
10.6
10.4
8.5
8.2
7.6
7.5
100.0
47.4
48.0
30.0
28.2
20.5
20.1
19.8
17.5

17.4
15.9
15.1
13.7
13.2
12.6
12.6
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Table 1

Continued

Females
Age group % of patients % of patients
(years) Drug group =1 prescription’ Drug group =1 prescription’
65-74 Total age-gender group§ 100.0 Total age-gender group§ 100.0
Other analgesics and antipyretics 483 Other analgesics and antipyretics 56.6
NSAIDs? 38.2 NSAIDs? 48.7
Drugs for treatment of peptic ulcer 33.1 Drugs for treatment of peptic ulcer 36.4
Agents acting on the renin-angiotensin system 26.2 Anxiolytics 32.7
Cholesterol and triglyceride reducers 25.1 NSAIDs? for topical use 30.2
NSAIDs? for topical use 222 Cholesterol and triglyceride reducers 27.0
Expectorants and mucolytics 221 Agents acting on the renin-angiotensin system 25.8
Vasodilators used in cardiac diseases and selective 217 Expectorants and mucolytics 20.1
calcium channel blockers
Anxiolytics 21.0 Antidepressants 19.4
Adrenergics, inhalants 19.6 Vasodilators used in cardiac diseases and selective 18.3
calcium channel blockers
Platelet aggregation inhibitors excluding heparin 17.0 Cough suppressants 17.5
Other urolgicals, including antispasmodics 16.9 Calcium 17.2
Cough suppressants 15.5 Capillary stabilizing agents 16.9
Corticosteroids for topical use 14.0 Corticosteroids for topical use 15.4
Amoxicillin + clavulanate 13.9 Adrenergics, inhalants 14.6
75-84 Total age-gender group§ 100.0 Total age-gender group§ 100.0
Other analgesics and antipyretics 49.6 Other analgesics and antipyretics 57.2
Drugs for treatment of peptic ulcer 37.0 NSAIDs? 42.0
NSAIDs? 34.5 Drugs for treatment of peptic ulcer 38.2
Agents acting on the renin-angiotensin system 28.0 Anxiolytics 33.9
Vasodilators used in cardiac diseases and selective 27.6 NSAIDs? for topical use 32.0
calcium channel blockers
NSAIDs? for topical use 25.1 Agents acting on the renin-angiotensin system 30.0
Expectorants and mucolytics 24.8 Vasodilators used in cardiac diseases and selective 25.0
calcium channel blockers
Adrenergics, inhalants 24.7 Cholesterol and triglyceride reducers 22.2
Platelet aggregation inhibitors excluding heparin 24.4 Antidepressants 20.3
Anxiolytics 23.8 Expectorants and mucolytics 19.5
Other urologicals, including antispasmodics 20.6 Capillary stabilizing agents 17.8
Cholesterol and triglyceride reducers 20.2 Platelet aggregation inhibitors excluding heparin 17.4
Peripheral vasodilators 15.8 Peripheral vasodilators 16.3
High-ceiling diuretics 14.6 Calcium 16.0
Cough suppressants 14.4 Adrenergics, inhalants 15.9
=85 Total age-gender group§ 90.8 Total age-gender group§ 100.0
Other analgesics and antipyretics 44.4 Other analgesics and antipyretics 55.3
Drugs for treatment of peptic ulcer 329 Drugs for treatment of peptic ulcer 36.2
Platelet aggregation inhibitors excluding heparin 25.5 Urinary incontinence absorbents 34.3
NSAIDs? 25.0 Anxiolytics 31.6
Expectorants and mucolytics 24.0 NSAIDs? 30.6
Vasodilators used in cardiac diseases and selective 234 Agents acting on the renin-angiotensin system 271
calcium channel blockers
Adrenergics, inhalants 22.7 NSAIDs? for topical use 26.8
Anxiolytics 21.9 Vasodilators used in cardiac diseases and selective 24.9
calcium channel blockers
Agents acting on the renin-angiotensin system 211 Platelet aggregation inhibitors excluding heparin 235
NSAIDs? for topical use 20.9 High-ceiling diuretics 23.5
High-ceiling diuretics 20.3 Expectorants and mucolytics 21.0
Urine incontinence absorbents 19.0 Laxatives 19.4
Peripheral vasodilators 18.6 Peripheral vasodilators 19.0
Laxatives 17.5 Antidepressants 17.4
Other urologicals, including antispasmodics 17.4 Adrenergics, inhalants 16.7
Total male group 67.8 Total female group 80.9

"Proportions do not add up to 100% because patients can be counted in more than one group. 2NSAIDs: nonsteroidal anti-inflammatory drugs. §Total age-gender group: prevalence
of patients with one or more prescription drugs of the total registered patients in each age group by gender. Two-way analyses of variance adjusted for gender and age of total
age-gender group: F=14.72, P < 0.001.

412 / 65:3 / Br] Clin Pharmacol
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Table 2

Prevalence of the 15 therapeutic groups used most frequently by males and females§

% of patients

Females Total
% of patients % of patients

Males
Drug group
Other analgesics and antipyretics 26.19
NSAIDs? 23.50
Drugs for treatment of peptic ulcer 12.30
Anxiolytics 9.47
Expectorants and mucolytics 11.51
Cough suppressants 10.39
Amoxicillin + clavulanate 11.02
Penicillins 9.82
NSAIDs? for topical use 7.27
Antihistamines for systemic use 8.11
Adrenergics, inhalants 9.19
Macrolides 7.94
Antidepressants 5.15
Agents acting on the renin-angiotensin system 7.57
Cholesterol and triglyceride reducers 7.28

=1 prescription’

=1 prescription’ =1 prescription’

34.70 30.54
33.15 28.44
16.40 14.40
17.84 13.75
13.58 12.57
13.30 11.88
11.96 11.50
11.66 10.76
12.21 9.80
10.87 9.52

9.13 9.16

9.56 8.77
11.74 8.52

9.25 8.43

8.42 7.86

"Proportions do not add up to 100% because patients can be counted in more than one group. 2NSAIDs: nonsteroidal anti-inflammatory drugs. §Two-way analyses of variance

adjusted for gender and therapeutic groups: F=20.21, P < 0.0001.

Table 3

Number of prescriptions per patient registered adjusting for age and
gender. Poisson regression

Age group (years) RR (95% CI) P value
0-4 as reference

5-14 0.57 (0.33, 0.98) 0.041
15-24 0.57 (0.34, 0.95) 0.030
25-34 0.68 (0.43, 1.08) 0.106
35-44 0.99 (0.63, 1.56) 0.984
45-54 1.96 (1.27, 3.02) 0.01
55-64 4.04 (2.66, 6.13) 0.001
65-74 6.57 (4.36, 9.90) 0.001
75-84 7.84 (5.19, 11.84) 0.001
=85 7.49 (4.84, 11.60) 0.001
Gender (male as reference) 1.23(1.10, 1.37) 0.001

RR, Relative risk; Cl, Confidence interval.

costs in men were attributable to the genitourinary system
and sex hormones, antineoplastic agents and treatments
related to the respiratory system.

Discussion

The overall prevalence of drug use in our study was
approximately 74.5% of the population registered.This is a
particularly relevant piece of data, as there have been few
studies within the Catalan Health Institute providing such
information. Varying drug use prevalence rates have been

Table 4

Cost per patient (€) adjusting for age and gender. Linear regression

Age group (years) B Coefficient (95% Cl) P value
0-4 as reference

5-14 0.42 (-52.43, 53.27) 0.986
15-24 0.37 (-52.48, 53.22) 0.988
25-34 10.49 (-42.36, 63.34) 0.664
35-44 32.83 (-20.01, 85.68) 0.193
45-54 90.42 (37.57, 143.27) 0.001
55-64 246.71 (193.86, 299.56) 0.001
65-74 476.85 (424.00, 529.70) 0.001
75-84 594.99 (542.15, 647.85) 0.001
=85 555.84 (502.99, 608.69) 0.001
Gender (male as reference) 9.95 (-13.68, 33.58) 0.366

Cl, Confidence interval.

reported in previous studies (45%, 67% and 78%) [13-15],
which is partly explained by differences in the methodol-
ogy adopted.Thus, the lowest rate of prevalence, reported
by Del Rio et al. [13], would seem to reflect the fact that the
patients surveyed were asked only about certain classes of
drugs, and the fact that the study was conducted over
13 years ago. The other two studies, which report results
more similar to ours, only included patients aged between
25 and 64years [14] and aged over 64years [15],
respectively.

In our population, there was a slightly higher overall
proportion of women (51.15%). This proportion was
notably higher in the 65-74, 75-84 and over 84 year age
bands, with respective proportions of 55.0,60.7 and 67.9%.
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In common with the other studies [13-15], a higher
prevalence of drug use was observed in women, except in
the 0-4 and 5-14 year bands. This result is unsurprising if
we consider that a higher number of women consider
themselves as suffering poor health [14, 16] and as pre-
senting greater morbidity [13], which suggests they are
likely to make more visits to their doctor and hence
there is a greater probability of a diagnosis being made
[14].

The therapeutic groups that were most prescribed
(analgesics, NSAIDs, penicillins, antiulcer drugs and anxi-
olytics) were in line with descriptions elsewhere [14]. The
prevalence of analgesic use with regard to gender was
lower than that reported by Sans et al. [14] (men 26.19% vs.
36%, women 34.70% vs. 44%, respectively). However, the
prevalence of analgesics and NSAIDs observed in our study
might be lower than actual levels, as over-the-counter
medication was not included [1, 17].

Similarly, the rate of coamoxyclav, as a percentage of
total prescribing, was relatively high. Although our data-
base did not include information about the indications for
which these antibacterial agents were prescribed, caution
should be observed when using these agents, based on
increasing reports of antimicrobial resistance [18].

Overall, 13.75% of the patients registered used anxi-
olytics, with their use being reported as higher among
women. In the age group 55-64 years and in the following
age bands (65-74,75-84 and =85 years), the prevalence of
use among women was found to be over 30%, slightly
lower than the result reported by van Hulten et al. [19]
based on 8 years of observations (33%).

In the case of the 0-4 year age band, a high use of
analgesics, penicillins, cough suppressants, expectorants
and bronchodilators was found, similar to other studies [1,
20]. This could be explained by the prevalence at these
ages of acute respiratory infections (59%), secretory otitis
media (39%), tonsillitis (30%), and bronchiolitis (25%) [21].
The more frequent use of bronchodilators in children was
associated with the higher prevalence of acute bronchi-
olitis [21]. In this age group, a significant feature is the
high use of second-generation penicillins (amoxicillin/
clavulanate), second-generation macrolides, and cepha-
losporins, which were reported at 28%, 19% and 17%,
respectively. Very similar results were described by Sanz
et al.[22] in children from Barcelona (28.9% for amoxicillin/
clavulanate and 18.3% for macrolides).

The most prevalent therapeutic groups for the age
group 5-14 years were the NSAIDs, analgesics, cough sup-
pressants and penicillins. These results, comparable with
those obtained by Schirm et al. [1], could be explained by
the prevalence of the following pathologies in this age
group: acute respiratory infection (38%), tonsillitis (23%),
dental pathology (12.6%), secretory otitis media (12%) and
acute bronchiolitis (8%) [21].

Up to 14 years of age, an important feature was the
high use of antibiotics, which was much higher than in
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other countries, such as Scotland [23], which could indicate
problems of overuse and of choice, which have been noted
in other studies [24-26].

Our findings regarding drug use trends in children,
highest among infants, decreasing until adolescence and
increasing thereafter, were also comparable with reports
made in other studies [1, 13]. This probably reflects the
higher rates of medical visits in this age group, and the
increased susceptibility to infections, the more severe
course of infections, and greater parental and physician
anxiety than in older children [20].

In the 15-24 year age band, it was observed that 1.4
times more women than men were prescribed an NSAID.In
4.7% of the women we recorded the use of iron supple-
mentation, probably due to specific female conditions,
such as menstruation.

Likewise, in the 25-34year age band, the use of
NSAIDs and analgesics was higher among women, as
reported also by Roe et al. [2]. This is probably associated
with the higher prevalence in women of disorders such as
dysmenorrhoea and migraine [27]. Similarly, coinciding
once more with observations made by Roe etal. [2],
women in this age group used twice as many antidepres-
sives as men.

In the 35-44year age band, a different drug use
profile was observed according to gender, which, in the
case of women also occurred in the preceding age
groups. A notable feature, again one reported by Roe
et al. [2], was that 2 and 2.4 times more women than men
were prescribed anxiolytics and antidepressives, respec-
tively. These results are concordant with the prevalence of
depressive disorders and anxiety, specifically, 2.7 and 1.6
times higher in women, compared with the previous age
group [21].

Approximately 1.7 times more women than men in the
45-54 year age band were prescribed a NSAID. Further-
more, around 11% of the women were prescribed a
topical-use NSAID. These data are concordant with the
prevalence of pathologies of the musculoskeletal system
(1.5 times more frequent in women) [21]. Men, however,
were prescribed more lipid lowering drugs and hypoten-
sive drugs acting on the renin-angiotensin system than
were women. Based on epidemiological information, this
finding was also expected [28, 29]. Lipid lowering drugs
and hypotensive drugs acting on the renin-angiotensin-
aldosterone system appear for the first time in women in
the 55-64 year age band, when they consume more of
these drugs than men, as was also reported by Roe et al.
[2]. In this age group, total cholesterol concentrations are
similar in both sexes (6.1 mmol I"), but a higher proportion
of women are hypertensive (58.7%) [28]. Likewise, calcium
supplements appear for the first time in women in this age
band, presumably reflecting the prevalence of osteoporo-
sis (around 30% from the age of 50 years) [30].

Compared with the previous age group, in
the 65-74year age band men used twice as many
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vasodilatadors for cardiac diseases and selective calcium
channel blockers, a result also reported by Roe et al. [2].The
percentage of women who used these drugs for the first
time was 18.3%, probably due to the higher prevalence of
defined angina (men 1.5 times; women 2.3 times), com-
pared with the previous group [28].

In the following age band, including 75-84 years olds,
the use of lipid lowering drugs was less, concordant with
the reduction in the number of medical visits related to
lipid metabolism, which fell from 11% to 6% [21].The use of
loop diuretics occurred in 14.6% of men and their preva-
lence increased with age, in line with findings reported by
Roe et al. [2]. Their use among men was higher than among
women (23.5% vs. 20%).

Finally, in the 85 years and over age band, the use of
urinary incontinence absorbents was observed in 34% of
women and 19% of men.The prevalence of urinary incon-
tinence in the elderly was, accordingly, also observed
(women 42%, men 29%) [31].

The mean prescribing cost for each patient over
65 years was 6.54 times that of a patient under 65 years.
This mean cost was higher than that found by Sleator [3],
who reported a value that was 4.5 times higher.This differ-
ence is probably due,among other factors, to the progres-
sive ageing of our population, which leads to a rise in
diagnoses, in the detection of pathologies [14] and in mor-
bidity [32],and in turn to a rise in drug use, as well as to the
appearance of new drugs, which in general, are always
more expensive.

This study has allowed us to obtain the number of pre-
scriptions per patient per age group and to identify how
much more expensive a patient of a given age is in com-
parison with a patient in the 0-4 year age band. This infor-
mation, which allows us to assess prescription costs by age,
can be used in prescribing allocation methodology and as
the appropriate denominator when comparing the
number of prescriptions per patient and the costs of pre-
scribing between practices [4]. The main therapeutic
groups identified as generating the highest costs were car-
diovascular, central nervous system and gastrointestinal
drugs, a finding which is in line with previous reports [4].
However, the wide variability found between age bands
suggests that a sophisticated method of analysis will
be needed if we wish to develop an accurate model for
assessing expected costs for indicative prescribing
amounts.

This study has been subject to certain limitations when
characterizing patterns of medication use.The database is
not able to detect the loss of follow up:individuals lost to
follow up still form part of the total population, and this
could result in underestimations of drug use.

Moreover, in our study, approximately 8% of the regis-
tered patients who were prescribed drugs presented

inconsistencies in their gender or age data. This might
reflect various circumstances concerning the registration
of personal identification codes, including prescriptions for
immigrants who were not holders of personal health care
cards.This weakness points to the need to improve current
systems for registering patients, as it might contribute, for
instance, to changes in the prescribing budgets of medical
practitioners [14].

The failure to register over-the-counter medication is
also likely to mean that this study has underestimated the
use of drugs available without prescription, particularly
among women [33, 34].In addition, there is no information
concerning how long the substance was used for, nor of
the doses administered. Nevertheless, some of these limi-
tations are common to other studies conducted in the
general population [1, 2, 13].

Furthermore, the conclusions reported here may not be
directly applicable to local family health services [3,35], as
prescriptions may be influenced by a number of factors,
including, among others, local morbidity, proximity to a
hospital, characteristics of the prescribing doctors, or the
number of specialists per inhabitant [32]. In addition, pre-
scribing patterns are not always easily transferable from
one country to another because of variations in practice
cultures and specific patient needs [18]. Likewise, the dif-
ference in the cost of prescription drugs from one country
to another limits the applicability of results, especially cost
information, but this is not the case within Spain where the
price for each drug is fixed.

In view of these results, future research should be
aimed at carrying out specific interventions in the age
bands showing the highest prevalence for drug use, as well
as at incorporating demographic adjustments into the
processes of prescription evaluation that might allow us to
validate the model at the local level.

In conclusion, this research provides results concerning
the prevalence of prescription drug use, and a consoli-
dated summary of gender- and age-related prescription
drug use patterns, for the main public sector provider of
health care services in Catalonia. Most of the population
was exposed to one or more drugs, in particular those
under 5 years of age and those over 54 years old.The vari-
ability in the number of prescriptions and in the prescrib-
ing costs per patient between the different age bands
suggests that adjustments should be made for age in prac-
titioners’ prescription evaluation procedures in primary
health care.This would provide a measure for assessing the
costs of prescription drugs by age bands.
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Appendix |

Flow diagram of participants. All people registered were covered by the Catalan Health Service.

Population of Catalonia in 2002
according to census data
(n=6,605,293)

Populatione excluded as attended

A4

Population attended by the Catalan
Health Institute in 2002 according to
Registro Central de Asegurados
(n=5,474,274)

by other health providers
(n=1131,019)

Patients with prescriptions
excluded because of invalid

A A

the Catalan Health Institute
(n=4,080,234)

Patients to whom a drug or healthcare
product were prescribed in 2002 within

dates of birth or gender
(n=350,424)
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